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LATITUDE: 38.05° N =, .
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ELEVATION: 118 meters S
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2:1 29 3.8 5.0 5.9 6.5 6.3 57 4.6 3.5 23 1.8 4.2
Min/Max | 1.8/2.5 25733 3.4/43|4.1/59 4870 5877 | 5369 5.0/63 4.1/52| 2942 1927 1522|4046
Latitude 15 Average 29 33 45 33 5.9 6.3 6.2 0.0 33 4.5 3.1 25 4.7
Min/Max | 2.3/3.5 3.0/4.5 3.8/52 | 43/64 4871 5775 | 53/68 52/66 4560 | 3555 2.3/38 2.0/34|44/52
Eattide Average 33 4.0 4.6 52 5.6 58 5.8 5.8 3.3 4.8 34 29 4.7
Min/Max | 25/4.1  3.1/50 3.8/54 | 4.1/63 4.5/6.6 52/68 | 49/63 50/64 45/6.1 | 3.7/6.0 24/43 22/4.0 | 44/52
LitiEiis 15 Average 35 4.1 4.5 4.8 49 5.0 5.1 53 3] 4.9 3.6 3.0 4.5
Min/Max | 2.5/44 3.1/52 3.7/53 | 3.8/5.8 4.0/58 4.6/58 | 4.3/55 4.6/58 43/59 | 3.7/6.1 25/46 2.3/43|42/50
90 Average 3.1 34 3.3 3.0 2.6 24 I 3.0 L] 3.8 5l 2.8 3.0
Min/Max | 22/4.1 2645 27/39 | 24/3.6 22029 23726 | 2327 26/33 29/140| 2949 2041 2040|2833
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 29 39 54 6.5 70 8.4 8.2 7.6 6.2 4.9 2| 2.4 5.6
Min/Max | 22/3.6 3.1/48 4.1/6.1 | 5.0/82 58/9.6 7.2/104| 6.5/9.1 6.4/85 52/73 | 3.7/63 23/39 1.8/33 ]| 52/64
Latiide 15 Average 35 4.5 5.6 6.8 y by 8.4 8.2 7.8 6.7 s 1 4 2 3.0 6.0
~ | Min/Max | 2.6/44 3.4/57 44/68 | 5.2/8.6 5998 7.1/104| 6.5/9.1 6.6/8.8 5.6/79 | 42/7.2 26/48 2.2/42 | 5.6/6.8
Latitoita Average 3.8 4.7 3.7 6.7 75 8.1 7.9 Y4 6.8 5.9 4.0 33 6.0
Min/Max | 2.8/48 3.6/6.1 45/69 | 5.1/85 57/95 68/100| 63/88 064/86 5.6/8.0| 43/7.6 2.7/52 23/46 | 56/69
Latitude +15 | Average | 3.9 48 5.6 6.4 7.1 75 7.4 7.3 6.6 5.9 4.1 34 59
. < | Min/Max | 2.8/5.0 3.6/6.2 4.4/68 | 4982 53/90 63/93]| 5983 6.1/82 54/79 | 43/77 2.7/54 24/49 | 55/6.7
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors {(kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr  May June July Aug Sept Oct Nov Dec Year
Gehute Average 4.0 4.8 LA 6.8 7.8 8.6 8.4 79 6.8 6.0 4.1 35 6.2
L Min/Max | 2.8/5.1 3.6/6.2 4.5/6.9 | 5.2/8.6 59/99 7.3/106| 6.7/93 6.6/88 56/8.1 | 4477 2.8/54 24/50 | 58/7.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 22 24 2.6 3.0 3.6 4.1 39 3.6 33 3.2 23 1.9 3.0
Horiz Axis Min/Max | 1.3/3.2 1.4/3.5 1.7/3.6 | 1.8/44 2.1/53 2.8/59 | 2548 2645 2442 | 2.0/406 3 i S o e 0 (B i
1-Axis, N-S | Average 1.6 2.3 3.0 4.0 4.8 5.4 52 4.8 4.0 33 1.8 L4 35
Horiz Axis Min/Max | 1.0/2.4 1.4/3.2 1.9/4.2 | 2.3(5.8 2.9/7.1 37/78 | 34/63 3559 2953 | 2047 1.0/27 0.8/23 | 3.1/44
1-Axis, N-8 Average 24 3.0 35 4.2 4.6 5.0 4.9 4.9 4.4 4.1 2.6 7 38
Tilt=Latitude | Min/Max | 1.4/3.5 1842 22/49 | 24/6.1 28/69 35/73 | 32/60 3560 33/58| 2558 14/38 1.2/35 | 3.4/48
BN e Average 2.6 3 35 42 4.9 55 53 5.0 4.4 4.1 A 2 4.0
¥ Min/Max | 1.5/3.7 1843 22/49 | 24/62 3.0/7.3 3.8/79 | 3.4/64 3.6/62 33/59| 2559 14/3.9 1.3/38 | 3.6/50
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
Temperature (°C) -1.1 I3 T3 134 18.6 238 258 24.5 20.7 14.0 7.9 1.8 132
Daily Minimum Temp -6.0 -3.9 2.1 72 12.3 174 19.7 18.3 14.2 T 3 2.9 73
Daily Maximum Temp 38 6.5 13.3 19.7 249 30.1 1.7 30.7 7.1 20.9 133 6.4 19.1
Record Minimum Temp | -29.4 -30.6 -22.8 -5.0 -2.2 5.0 8.3 6.1 -0.6 -6.1 -194  -26.1 -30.6
Record Maximum Temp | 24.4 26.1 28.9 32.8 35.0 40.0 40.6 389 394 344 28.3 25.0 40.6
HDD, Base 18.3°C 601 476 331 152 63 0 0 0 18 148 313 513 2616
CDD, Base 18.3°C 0 0 0 5 42 163 231 191 88 14 0 0 764
Relative Humidity (%) 72 71 68 65 68 68 71 73 73 69 71 74 70
Wind Speed (m/s) 4.0 4.0 4.3 4.1 34 3.1 2.7 5 2.7 3.0 3.6 38 34
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation ‘

WBAN NO. 14827

LATITUDE: 41.00° N
LONGITUDE: 85.20° W

ELEVATION: 252 meters
MEAN PRESSURE: 987 millibars

STATION TYPE: Secondary

‘I -
| 1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
| Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 1.8 2.6 35 4.6 5.6 6.2 0.1 2.3 43 3.0 1.8 1.4 39
Min/Max | 1.4/20 22/3.3 32/39 | 3.8/54 4.6/6.7 55/12 | 53/67 4.86.1 37/49 | 25736 1521 1.1/1.7 | 3.7/42
Totitde=i8 Average 23 34 4.1 5.0 5.1 6.1 6.0 30 5.0 3.9 2.5 2.0 43
Min/Max | 1.9/3.0 2.7/45 3.6/4.6 | 40/6.0 46/68 53/7.0| 52/6.7 35.0/65 4.1)58 | 3.049 1.83.1 1425 4.1/4.7
Tatitude Average 28 3.7 4.2 4.9 54 5.6 5.6 54 5.0 4.1 2.7 22 4.3
Min/Max | 2.0/34 2.8/5.0 3.6/48 | 3.8/5.9 43/63 49/65 | 49/6.2 4.8/63 4.1/59 | 3.1/53 1.9/34 1429 | 4.1/47
FoostSen o T8 Average 30 3.8 4.1 4.5 4.8 4.9 4.9 4.9 4.8 4.1 2.8 2.3 4.1
i 7| Min/Max | 2.1/37 2.8/52 3.5/46 | 3555 3856 43/56 | 4.3/54 4357 3857 | 3054 1836 1.53.1| 3.844
90 Average 28 3.3 &l iy 2.7 2.6 2.7 3.0 34 34 2.9 22 25
Min/Max | 1.8/35 24/48 27/3.8 | 2336 2331 2428 | 2428 2735 2741 | 2444 1533 1330 273.1
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
‘ Axis Tilt (%) Jan Feh Mar Apr May June July Aug Sept Oct Nov Dec Year
’E Average 24 34 4.4 o i v 7.9 7.8 7.0 3 4.1 2.4 1.8 5.0
Min/Max | 1.6/2.8 2.6/4.6 3.8/52 | 46/72 55090 65/9.6| 6.7/8.8 59/85 46/6.7| 3.0/53 1629 12/23|47/56
Latide 15 Average 49 4.0 4.9 6.2 33 7.9 7.8 1.3 6.2 4.8 2.9 Z2.3 54
“ | MinfMax | 2.0/3.6 3.0/55 4.1/5.8 | 47/7.7 35.6/92 65/96| 6.7/88 6.2/89 49/74 | 35/63 19/3.7 14/30 | 5.1/6.0
fimeitoighe Average 32 43 5.0 6.2 ok 7.6 7.6 il 6.3 49 il 24 54
Min/Max | 2.1/39 3.1/59 4.1/59 | 4.6/7.7 54/89 62/92 | 64/8.5 6.0/87 49/75| 35/6.6 2.040 15/33 ] 5.0/6.0
Lasitude +15 Average 33 4.3 49 5y 6.7 x| Tl 6.8 6.1 54 - ¥ | 2.5 .
~ | Min/Max | 2.2/4.1 3.1/6.0 4.1/58 | 44/73 5.1/84 58/86 | 6.0/80 57/83 47/74 | 3566 20/M4.1 15/35 | 49/59
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9% —
C Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Yesr
4 Anis Average 34 4.4 5.0 6.3 74 8.1 8.0 7.3 6.3 5.0 32 26 5.6
Min/Max | 2.2/42 3.2/6.0 42/59 | 47/17 5793 6.6/9.8 | 6890 6.2/89 4976 | 3.56.6 2042 15/35]|52/62
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 1.7 2.0 ol 2.6 32 3.6 35 32 29 25 1.6 1.2 2.5
Horiz Axis Min/Max | 0.9/2.5 1.2/2.8 12028 | 15137 1.9/47 25/50 | 25/44 24/43 19/3.8 14/3.8 08/24 0.5/2.0 ] 22/3.1
1-Axis, N-§ | Average 1.2 1.8 23 34 4.2 4.7 4.7 4.2 34 2.4 L3 0.8 2.9
Horiz Axis Min/Max | 0.6/1.8 1.0/2.5 1.4/32 | 1.9/48 2.6/62 3.2/65| 3.4/58 3.1/57 2345 14/3.7 U415 0.3/1.3 | 25/35
1-Axis, N-S | Average 1.8 2.4 2.8 3.6 4.1 44 45 43 3.9 3.1 1.8 1.3 32
Tilt=Latitude | Min/Max | 1.0/27 14/33 1.6/3.8 | 2.0/5.1 25/6.1 3.0/62 | 3.3/55 3.1/59 2.6/5.1 1.8/4.8 0.8/2.7 0.5/2.0 | 2.8/3.9
B Aot Average 1.5 25 2.8 3.6 44 438 4.8 44 39 3.2 1.9 1.4 3.3
i, Min/Max | 1.0/29 14/34 1.6/3.8 | 2.1/52 27/64 3.3/6.7| 35/59 32/6.1 26/5.1 1.8/48 09/28 0.6/2.2 | 2.9/4.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -5.1 -34 3.1 9.6 157 202 233 22.0 18.3 11.6 o B =1:9 9.9
Daily Minimum Temp 9.3 -7.9 -1.8 36 9.5 152 17.3 16.1 12.3 5.8 0.8 -5.8 4.7
Daily Maximum Temp -0.9 L1 79 154 21.8 272 292 279 24.2 123 9.5 1.9 15.2
Record Minimum Temp | -30.0 -27.8 -233 -139 28 33 6.7 33 -1.7 ~7.2 -18.3 -27.8 -30.0
Record Maximum Temp | 20.6 20.6 27.8 3ld 344 411 39.4 38.3 37.8 30D 26.1 230 41.1
HDD, Base 18.3°C 725 608 472 263 121 8 0 6 45 216 395 627 3485
CDD, Base 18.3°C 0 0 0 0 38 95 155 119 43 7 0 0 458
Relative Humidity (%) 76 74 72 66 65 66 69 73 73 72 76 19 72
Wind Speed (m/s) 5.3 49 54 5l 44 4.1 3.6 34 3.6 4.1 4.7 5.0 4.5
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Indianapolis, IN

WBAN NO. 93819

LATITUDE: 39.73° N

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

LONGITUDE: 86.28° W +
ELEVATION: 246 meters
MEAN PRESSURE: 988 millibars
STATION TYPE: Primary
1
I — 1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 2.0 2.8 AT 4.9 5:9 6.5 6.3 5.6 4.6 3:3 2: 1.6 4.1
Min/Max | 1.6/23 23/33 32/4.1 | 4157 5169 59/7.7 | 5.6/70 50/64 4.0/52 | 2838 1725 13/2.0] 39/45
Laftife 1S Average 2.8 36 43 52 39 6.3 6.2 59 52 4.2 2.8 2.3 4.0
Min/Max | 2.2/3.5 2.7/44 3.6/50 | 43/63 5.0/7.0 5775 | 5.6/69 52/68 45/61 | 33/50 2.1/3.8 173.1 | 44/51
Latitude Average &2 39 44 5.4 5.6 5.8 5.8 Ay =) 4.5 | 2.6 4.0
Min/Max | 2.3/40 2.8/48 3.6/5.2 | 42/62 47/66 5369 | 52/64 50/66 4562 | 34/54 22/43 1.835 | 43/5.1
Latitude +15 Average 33 4.0 43 4.7 4.9 5.0 5.1 52 5.1 4.5 32 2.7 43
" Min/Max | 2.4/4.3 2.8/5.0 3.5/5.1 | 39/57 42/58 4.6/59 | 45/56 4.6/59 43/59 | 34/54 22/45 19/38 | 4.1/48
90 Average 3.0 35 32 3.0 27 2.6 2.7 % 17 35 3.6 2.8 2.5 3.0
Min/Max | 2.1/4.1 24/46 2538|2536 24/3.1 2428 | 2529 2735 29/4.1 | 2.6/44 18/41 1637|2833
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 27 37 4.7 6.2 5 8.2 8.1 T4 6.1 45 2.7 sl a3
Min/Max | 2.0/3.4 2.8/46 3857|4979 6.1/9.1 72/104| 69/9.2 64/89 5.1/72 | 34/54 1938 15728 5.1/6.1
L st <15 Average 33 4.3 52 6.5 7.6 82 8.1 N7 6.6 52 33 2 3.7
¢ © | Min/Max | 2.4/43 3.1/55 4.2/63 | 5.1/84 6.1/9.3 7.2/104| 6.9/93 6.6/93 55/79 | 38/64 22/47 18/3.7| 5.4/66
Latinis Average 3.6 4.6 53 6.3 74 7.9 7.8 T3 6.7 e 1] 33 29 5.8
Min/Max | 2.5/4.7 3.2/58 4.2/64 | 4984 59/9.0 69/10.0] 6.7/9.0 64/9.1 5580 | 3.9/6.7 23/5.1 19/4.1 | 54/6.6
Laiitude +15 Average 37 4.7 52 6.2 6.9 73 13 7.1 6.5 55 3.6 3.0 5.6
¢ Min/Max | 2.6/4.9 3.2/59 4.1/64 | 47/8.1 56/85 64/93 | 62/84 6.1/87 53/78 | 3.9/67 24/53 2.0/43 | 53/64
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2. Axig Ayerage 37 4.7 5.3 6.6 T3 8.4 8.3 TF 6.7 5.5 3.6 31 59
Min/Max | 2.6/4.9 3.2/59 4.2/65 |5.1/85 62/94 7.3/10.6| 7.1/95 6.6/94 5.6/8.1 | 4.0/6.7 24/53 20/44 | 5.6/68
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 20 23 23 2.8 34 3.7 37 34 an 29 1.9 1.6 29
| Horiz Axis Min/Max | 1.1/3.0 1.1/3.4 14/32 | 1.7/42 22/48 30/58 | 2.7/48 26/47 23/43 1.6/3.8 0933 0:82.7 | 25/35
1-Axis, N-S | Average 1.4 2.0 2.5 3.6 4.4 49 4.8 4.5 38 28 1.5 1l 3.1
Horiz Axis Min/Max | 0.8/2.2  1.0/3.1 1.5/3.6 | 2.1/55 29/64 39/7.6 | 36/63 3563 28/5.1 1.6/3.8 0.7/26 05/1.8 | 2.8/4.0
1-Axis, N-S | Average 2.1 23 3.0 38 4.3 4.6 4.6 4.6 42 3.6 2.1 7 34
Tilt=Latitude | Min/Max | 1.2/33 1.3/4.1 1.8/42 | 2.2/58 2.8/62 3.6/7.1 | 35/6.1 3.5/64 3.1/58| 2.1/48 1.0/3.7 0828 | 3.1/44
2 Axiy Average 2.3 28 30 39 4.0 50 5.0 4.7 4.2 3.6 22 1.8 3.6
Min/Max | 1.3/3.5 1.4/42 19142 | 23/59 30/66 40/78 | 3.7/65 3.6/6.7 32/58 | 2.1/48 1.1/39 0.9/3.0 | 3.2/4.6
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -3.6 -1.3 52 113 3 | 222 24.1 229 19.2 12.6 6.1 -0.6 1
Daily Minimum Temp -8.2 -6.2 -0.1 53 10.9 16.1 18.4 g i 13.1 6.4 1.2 4.9 5.8
Daily Maximum Temp 0.9 35 10.5 174 i3z 28.2 297 28.7 25,3 18.8 11.1 3.6 16.7
Record Minimum Temp | -30.0 -20.4 217 -8.9 2.2 39 6.7 5.0 2.2 -8.3 -18.9  -30.6 | -30.6
Record Maximum Temp | 21.7 233 294 31.7 33.9 38.9 40.0 38.9 37.8 322 27 233 40.0
HDD, Base 18.3°C 681 951 407 210 92 3 0 3 32 188 367 587 3119
CDD, Base 18.3°C 0 0 0 0 53 118 179 144 59 10 0 0 563
Relative Humidity (%) 75 74 70 66 67 68 73 75 74 72 76 78 72
Wind Speed (m/s) 4.7 4.6 5.l 4.7 4.1 37 33 Fl 34 38 4.4 4.6 4.1
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Monthly Radiation (kWh/m?/day)

1961-1990 Average

Variability of Latitude Fixed-Tilt Radiation

South Bend, IN

WBAN NO. 14848

LATITUDE: 41
LONGITUDE: 86.

70° N
32°W

ELEVATION: 236 meters
MEAN PRESSURE: 988 millibars

STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 1 25 34 4.6 5.6 6.2 6.0 53 4.1 2.9 k7 1.4 38
Min/Max | 1.5/20 2.2/3.2 3.0/3.9 | 3.8/53 4.7/6.6 55/73| 53/6.6 48/59 3.6/48 | 24/33 1420 1.1/1.6 | 3.6/4.1
Tatitde <15 Average 24 3.3 4.0 5.0 37 6.1 6.0 5.6 4.8 ol 23 19 4.2
- “ | Min/Max | 1.9/2.9 27143 35/47 | 40/58 47/67 54/72| 52/66 49/63 4.0/57 | 2945 17/3.0 13724 | 40/4.6
Teattbnile Average 2.7 33 4.1 4.8 54 5.6 5.6 5.4 4.8 39 2.3 2.0 4.2
Min/Max | 2.0/3.2 2.8/47 3.5/49 | 39/58 44/63 4966 | 49/6.1 47/6.1 40/58 | 3.048 1.8/34 14/27 | 4.0/45
Taittiids 415 Average 2.8 3.6 4.0 4.5 4.7 4.8 4.9 4.9 4.0 39 2.6 21 4.0
P Min/Max | 2.0/3.4 2.849 33/48|35/54 3956 43/57| 43/53 43/56 3.8/56| 29438 1.8/35 1.4/29 | 3.7/43
90 Average 2.6 32 3:1 3.0 2.8 2.6 2 3.0 33 32 2.3 2.0 2.8
Min/Max | 1.8/3.3 2545 2539|2435 2331 2429 | 2429 27534 2740 | 2340 1532 12728 | 2.63.1
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day). Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 22 3.3 4.3 59 72 7.9 7.7 6.9 5.5 38 22 157 49
Min/Max | 1.6/2.7 2.6/43 3.6/52 | 45/72 5.7/89 6.7/9.7 | 6.7/87 58/80 45/67 | 2947 1.6/29 1.2/2.1 | 4.6/5.4
L atituds <15 Ayerage 2.7 3.9 4.8 6.2 7.3 7.5 7.8 7.2 6.0 4.5 2.6 2:1 53
Z | Min/Max | 2.0/3.3  3.0/5.1 4.0/58 | 47/7.7 5891 6.6/98 | 6.7/88 6.0/84 4975 | 3.3/56 1836 1.4/2.8 | 4959
T.atitnda Average 3.0 4.1 4.9 6.1 4 7.6 ] Tl 6.0 4.7 2.8 232 3
Min/Max | 2.1/3.6  3.1/54 4.0/60 | 46/7.6 55/89 63/94 | 64/85 5983 4976 | 34/59 1839 1.53.0 | 49/59
Latitude +15 Average 31 4.1 4.3 5.8 6.0 740 D 6.7 59 4.7 29 23 5.1
Min/Max | 2.2/3.8 3.2/56 3.9/59 | 43/73 52/83 59/88 | 6.0/80 56/7.9 47774 | 33/59 1841 15/32 |4.7/57
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
o Anid Average 31 4.2 4.9 6.2 7.4 8.1 79 3 6.1 4.7 2.9 23 54
Min/Max | 2.2/3.8 3.2/56 4.1/6.0 | 47/7.7 58/9.2 6.8/100| 6.8/9.0 6.1/84 4976 | 3.4/59 1.9/4.1 1.5/3.3 ] 5.1/6.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept QOct Nov Dec Year
1-Axis, E-W | Average 1.4 1.8 20 2.6 42 3.6 35 32 2.7 213 1.4 1.0 24
Horiz Axis | Min/Max | 0.8/2.1 L1/24 12/27 | 1537 2.1/46 2651 | 2745 2340 1838 | 13533 0623 04/18|2.1/3.0
1-Axis, N-S | Average 0.9 L3 oty | 33 42 4.7 4.6 4.1 3.2 2.7 1.0 0.6 2t
Horiz Axis Min/Max | 0.5/1.5 0.9/2.0 14/3.0 | 1.9/47 2.8/62 34/6.7| 3.6/59 3.0/53 22/46| 12/32 04/1.7 03/12 | 2.4/34
1-Axis, N-S | Average L5 2.1 2.6 35 42 435 4.4 4.2 3.7 24 15 1.0 3.0
Tilt=Latitude | Min/Max | 0.9/23 1.3/29 1.6/3.6 | 2.0/5.1 28/6.1 32/63 | 3556 3.0/54 24/53 | 1641 0726 05/1.9 | 2.6/3.7
o Adh Average 1.6 2.2 2.6 3.6 44 4.8 4.8 4.4 T 29 1.6 i1 3.1
™ g Min/Max | 0.9/25 13729 1.6/3.6 | 2.1/51 29/64 35/69 | 3.7/6.1 3.1)56 25/53| 1642 0727 05/2.1 |2.7/3.9
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 4.8 3.1 3.0 9.3 15.2 20.6 22.7 21.6 T e 11.4 4.9 el 9.7
Daily Minimum Temp -8.8 -74 -1.6 | 9.3 14.8 172 16.2 12.1 6.0 0.8 5.4 4.7
Daily Maximum Temp -0.9 12 1.6 14.8 21.1 26.4 28.3 27.1 234 16.8 9.2 1.9 14.7
Record Minimum Temp | -30.0 -27.2 =250 | -117 -4.4 | & 6.7 4.4 -1.7 -6.7 217 <267 | -30.0
Record Maximum Temp | 20.0 20.6 29.4 328 35.0 40.0 383 39.4 374 333 27.8 21.1 40.0
HDD, Base 18.3°C 718 601 476 272 129 16 4 12 47 219 402 622 3517
CDD, Base 18.3°C 0 0 0 0 33 84 139 114 29 6 0 0 404
Relative Humidity (%) 77 75 71 66 66 67 70 73 74 72 76 79 72
Wind Speed (m/s) 53 5.0 5.3 5.1 4.4 4.0 3.6 34 37 4.2 4.8 54 45
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